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This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 

Total weight, complete and ready for service 578 lbs. 

Weight per H.P, {Based on actual H.P. development, at 1,300 R.P.M.) 3.61 " 

Consumption gasoline in lbs. per H.P. hour, .565 

" lubricating oil •••••• jfgS 

H.\LL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generaliy used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. 

General Offices 

Crocker Bldg., San Francisco, Calif. 


F. P. Whitaker 

EASTERN REPRESENTATIVE 
165 Broadway, New York City 



B. F.STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 


3.5 Pounds per horsepower 


One of the lightest airplane engines built in 
America. Reliable, durable and capable of 
sustained effort over tong periods of time, as 
demonstrated by repeated tests and flights. 
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From less than 50,000 square feet to more than 200.000 
square feet, in two months, is the story not only of Standard 
manufacturing abilities, but also the story of Standard 
expansion. Not alone have our factories at Plainfield 
enlarged, but we employ the exclusive facilities of four 
outside shops covering 40,000 square feet. 


Today our Government is on the brink of calling aircraft 
manufacturers to maximum performance. We are glad 
that in this crisis in the history of our C!)ountry our facilities 
for manufacture and expansion are unlimited. 
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Hundreds of these 


100H.P. M0N080UPAPE GNOME ENGINES 

have been built and exported by the 

General Vehicle Company, Inc. 


We are contractors also to the 
United States Army and Navy 


General Vehicle Company, Inc. 

(Established 1901) 
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LONG ISLAND CITY, N. Y. 
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/saow /ocated at 
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in a facfo/ydesip/i&i 
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oircraft 



ENGINEERING! 
and SALES CO. 



AERONAUTIC PREPAREDNESS 


The Sperry Company 
is now fully prepared 



to supply all equip- 
ments for Airplanes 


SPERRY AUTOMATIC 
PILOT 



OPERATES ALL CONTROLS 
AUTOMATICALLY 



INSTALLATION 

1 Gyro Unit; 2 Azimuth Gyro; 3 Generator; 4 Double 
Servo Motor; S -Single Servo Motor; fi- Air Turbine 
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SPERRY INCIDENCE 

INDICATOR 


Other Sperry Instruments 

Banking Indicator Radio Equipment Chart Holders and Charts 

Dead Beat Clinometer Bomb Sights Searchlights 

Watch for these New Sperry Devices 
Air Speed Indicator Altimeters Rate of Climb Indicator 

THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza, 

Brooklyn, New York 
U. S. A. 



ACKERMAN W HEELS provide the best insurance 
against landing accidents. 

About 90% of the accidents on the training field are 
attributable to mistakes in landing — usually resulting 
in the collapse of wheels and their supports. 

ACKERMAN WHEELS eliminate this source of 
trouble. They provide a greater factor of safety; they 


jBlylS. 1917 AVIATION 


are lighter in weight and their construction permits of 
better stream-lining. Both in landing and getting 
away they absorb shock and prevent rebound. 

“AS SMOOTH AS VELVET” is the way an officer 
at one of the Government’s large training fields 
describes his sensation in landing an airplane equipped 
with ACKERMAN fKHEELS. 

RESILIENCY— STRENGTH— HIGH 
RESISTANCE TO SIDE THRUSTS 

make Ackerman W'heels logical equipment for the 
modern airplane. They have withstood every test 
that ingenuity and determination to secure ultimate 
efficiency could devise. 

W’rite us for suggestions in 
building landing gear and 
axles for ACKERMAN 
WHEELS. Shock absorbers 
unnecessary. 

W'heels built for any weight 
machine from 500 pounds up. 


THE ACKERMA 

Rockefeller Building 


NlWHEEL COMPANY 

Cleveland, Ohio 


THE SPOKES" 
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c?MAGNALITE 

PISTONS 






Radiators 

FOR 

Aircraft 

We build radiators that 
combine 

Maximum Efficiency 
Minimum Weight 
Durability 
Stability 

We will be pleased to 
submit samples in 
accordance with 
your prints 


The English & Mersick Co. 

New Haven, Conn. 
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THE STANDARD 

Kite Balloon Fabric 
OF America 


A TWO-PLY BIASED FAB14IC. 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS F.ABRIC HAS BEEN DE- 
VELOPED i-'ROM YEARS OF 
LABOR.ATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE .AND QU.ALIFICATION 
NECESS.ARY TO -A. WELL-BAL- 
ANCED PRODUCT. VIZ.; 

Strong 

Gas-Tight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
AND Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

new YORK 


Member of ike Associated Business Papers 
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Warner & Swasey Screw Machines 

The standard for rapid and accurate output of AIRPLANE parts. 

From TURNBL CKLES to “ GNOME ” ENGINE CYLINDERS 



THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO 
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T IIK lIoiiHf of R<-pros<-iitativps in passing tin- 
Aniiy Aviation Hill calling for --iiti-lO.OOO.OOO lias 
Uiiiii- its part in l■xpl•lliting tin- ai-rial jirogram 
»hicb CTpiii-ral Squicr lias submitted. With but a short 
ilisCDBsioii the hill was i>assc<i amid tin- i-lii-i-rs of mcni- 
bers. It should be noted that the House Committee oti 
Jlilitarj- Affaira, of wliieh Mr. Dent is ehairman. spon- 
sored tlip bill ainl went over the plans for our air tiei-t 
srith till- leading authorities in Washington. (In this 
nmimittec'-s reeonniiendHtion the House jmssed the bill 
blindly, leaving the whole expeii.liture in the hands of 
dw President, tin- Secretary of War and ({ciieral Squii-r. 

The Si-nati'. which usually inquires very closely into 
bills passeil hurriedly by the House, can. from till re- 
ports. bi- ri'lied upon to pass the measure in record time, 
The Pis-sideiit has given his unqualified support, anil the 
ippropriation onglit to beeoiiii- available within a week 

The liill provides that the appropriation covers the 
fiscal year ending -lime :|0, lUlS, So that this vast sum 
rrill have to 1 h- expended by that time. It is a tribute 
to the offli-ei-s who have had a part in drawing up the 
irislion iirogram whieti calls for tills expenditure, that 
it was so eoiivineing that the Hnusi- was willing to take 
their assiiraiiees for its immediate neci-ssity. 

The develo[mieiit of aeronautics in this country is at 
Ust assured, where for so man.\- years appeals for the 
proper provision for this anii of the service fell upon 
deaf ears. Tliere is a treiiiemious task ahead of the 
neroDsntieal industry, whieli without doubt will rise to 
the occasion with energy and ability. With the support 
«l the Airi-i-jift I’rmluetion Hoard and its broad and far- 
ming plans for qiiaiifity production, the eountr.v may 
look fonvaisl to a realization of the aims and piirposi-s 
for which these huge sums have been appro[)riated, at 
the earliest possible time and with tin- utmo.st effieieiiey. 

The Now Apprciprialiim- 
Scen-tary Daniels has asked for .'1'4.”>.01H).0(JO for aei-o- 
MUtii-s ill till- .Navy. It is probable that his rei|iiest "ill 
granted mid the Navy will be able- to begin the e\- 
IHinsiciM of the aei-iiil braneli of its serviee. Kvidelitly 
Ihe .Navy feels that it should In- eiuitious, hut with the 
Mfomjutiim that is now available regarding tin- naval 
isi-s of si-aplanes. tlyiiig lioats and dirigibles, there will 
^rconie nei-i-ssary- a di-\*elopme»’t far bey-ond the present 
Platis. 

In the navy the poliey of silence may be misconstrued 
inaction by thosi- miaequiiinted with methods of 
“•'al Inti-t-mir-raey, I.oc-al papers in various ]>arts of 


the country have printed news which would indicate that 
the navy contemplates more activity in aeronautics than 
has been authoritatively announced. 

The establishment of coastal stations for strategic as 
^^•ell as training pui-jioses will help greatly to stiniulate 
activity. for the practieal experience gained from the 
use of aiix-raft has always broadened the plans of any 
sei-\-iee. 


Italy's Quiet Progress 

So mueh has tk-eii written of French, English and Ger- 
man progivss in the air that the work of Italy in aero- 
iiautii-.s has been overshadowed. Reports now reaching 
this country indicate that Italy lias produced the fastest 
airplane, the best climber, the largest machine and a 
tlc-i-t of dirigibic-s which have performed marvelous work 
along the si-aeoast. 

-•^s submarine chasers the non-rigid dirigible type lias 
been very effective. Italy is placing the greatest reliance 
on her dirigibles, and it will be well for the United States 
to pi-ofit b.v lier experience. 

The secret of Italy's success in aviation is due to the 
powerful and reliable engines which liave been devel- 
oped. It is asserted that the large Italian engines of 
•'i(X)-700 horse-power have proven that larger airplanes 
than have been thought possible from an engineering 
stiiiidjioint can be built and Hown sueecssfully. To dem- 
onstrate this point there is under construction an air- 
l>laiie using 3000 lioi-sc-power and designed to carry fifty 
paxsi-iigers. 


The -Aircraft Production Board 

Too grciit civdit cannot be given to the members of 
the I’l-oduction Hoai-d for tlu-ir unselfish work on behalf 
of aviation. It will alwa.vs be recognized as a great 
|iiii-e of conslmctive planning. 

It has Ix-en unfortunate that the board has had to 
operate without its power being definitely understood 
or defined. It also has suffereci because other similar 
boariis have Ih-i-ii under attack in Congn-ss. Its powei-s, 
fuiietions and authority should be closely defined. 
The clause in the aviation bill authorizing the board’s 
e.xpeiises to be paid was taken out so that the future of 
llie hoard Avill have to be carefully considered. The 
wa.\- out of the situation is for the members to accept 
<-<>mmis.simis and in that way lieeome the official pur- 
i-hasiug and j)rod«eiug force of the Air Service. By 
doing this, the Army would have in Us personnel some 
of the bi*st business men in the country. 
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Tlie thirk double rambered seetions aliov a pronounred tie^- 

experimenlal reaaltti. c\>iisiderable rare muat be exen'ioe I in 
employing aucb serliona. It would seem satVr to etirlose the 
renter portiun of a )>ro|>eUer wiib a strenm-lioe run ). 

Referenres 

a Aerial I'ropetlera. by H. Rolae. Britiih Ateaert, mtl-lltllt. 

by tCvD'IemaRo. Zpi^^frhHrt fur F!uy~ 
T Surface auj Vurylny Camber of CmuT 


I with the Army tests of wiog sevtiooa, as 
reported in Aviatiok akd AkHOtcAVTicAi. KxaitfncRixc. April 
16, 1917. two propeller seetions. I'. S. A. 10 and U. S. A. 11, 
were tested. The results are given herewitU, botli graphically 
and in tabular form. The values of L/D obtained were eoiii- 
parable with tliose seeured from the verv best wing sections, 
being well above sixteen in both eases. These sections are of 
such tliickiiess that they would be suitable for use in the otlier 
quarter of the blade. 







Course in Aerodynamics and Airplane Design 

By Alexander Klemin. A.C.G.I., B.Sc., S.M. 

r in Aeronautief, MasMchiaens InsiAute of Tydinclogy, Mrmber of the Aeronaulieet bociefy o/ 
Great Britain and Ireland, 

T. H. Huff, S.B. 

Instructor in Aeronautics, Maseechusetls Institute of Teeftnoiogy 
I'oyirliftit. IUI7, hit 1 , Klrmtu, All tflyhiK Hrscrrrtt. 

fART II—SECTlOy If 

Wing Structure Analysis for Biplanes 

4.43 lb./s«|. foot, 


Tilt'll* ui'i* many ilillii'cilties in the unnlysis oJ* u bijilaiie 

lure: ihe lUstriluition of hMidiiig between ujiper and lower 
(ilaiics; the resolution of loading in the plniies of the lift tnis.s 
! aud the internal bracing; the n'sulutioii of loading In give 
bending iiinuieiits on tlu* spars, niid the nlteniative methods 
which may be employed iu drawing nji tlie Mre.-w diagrnms. 
But in llic folliiwing notes is ilevelopei! n system wlneli is mm 
gsnerall.v emphiyed, ami which nlthongli it is not rigidiv exact. 






For simplicity, the running lood is assumed to be iiniforto 
from tip to tip of the wings, and hence the gross niiining lifts 
aie for a span of 30 ft. 6 in., 28.0 Ib./foot ou upper wing and 
22.8 lh,/l'in>t on lower wing. 

It is from the gross ruiiuing lifts per foot that we obtain 
the riinniiig drifts jier foot run, by dividing the L/£f ratiis 
Tims we have 


Xext it is necessary to deteniiiiie the net running li 
iieces,sory to make assumptions for tlie wt 
weight of the interplaiie bmeiiig. 


TI111.H for the upper 


euiU|>arisoii f 

llistribiition Betw'ecn Pluiirs 
The information nvnilahle reganling disi rihiil ion , 


(ll ll• = (.l.r) 


,■ ir = gross loading of the 


to be carried bv it. 

837.3 lb. or 22.9 It 
— 4.'>.r = 1547.3 lb. 

We emi now tnbnlnte our results in sueii 
he used ui rvsolviug 101*003 ill pUines of 1 

' P'"'' ”.''® 


. .„ assuming a weiglit of .73 Ibysq. 
of the interplaiie bracing of 91..3 lb. 
ive a net lift of 1920 — 137 — *5.7 = 
un. and for the lower **-ing 839 — 137 


Method of Apjiroximating Static Thrust of Propellers 


By Frank W. Caldwell 

It is often desirable to know roiigblv wliat static thrust a The *’1111111 
proirelier will develop, t <>iii|uitations based on the eoeHicienls |es|s 017 a m 
of clenienlal aerofoils art* vnllier involved ami do 
satisfactory iiiislysis of static eoiHiitioas. 


|0‘o|>clh 



liirmng at 1.599 r.p.iii. 
.. desiriihle to ohioiii im 
.jK'llers tested 


1 shows a formula wliich is hiiseii oe 
pro|n*lIci-s. The extreme limits are:t 
diameter and 10.02 ft. pilch luniingtl 


/ = gross Imiditig per square fool o 
Inoiliiig per si|iiiire font on upper wi 
I'nless the biplane truss falls awi 
Ihe coMveni ionai form, this will he a 


derive*! iis follow 




the diniiH’ter of the |iropellcv in feet* 
■II a velocilv itiiP where w is the dii®* 
‘itmd. P is'tlie mean pitch ami t- is* 


-XknP. The 
:alie thrust 7„ is 


e isilniim. Tlieii 
,>eity I* is etjiial 


.1; is LH|iial U 

:> knP. Then* 


It is thought that it may be potwible 
within 1.5 or 20 per cent by ignoring tl 
and tbc shape of the sections. 


X knl'. This lerlnces to the form T„ = — ^ 
The value of k was solved for in each ease 
were plotteil ngaiiisi ruling. 



Kiiniiing l.oails 
Applying eipiatimi (I) where II' = 18.59 111. iiml H 

9* ft.i Ai = 188 si|, ft, fur mir ttmehine. we tind that Ihe gi*n 
iaading per srpiare finit on the iqqier wing is .5.4 Ib./.sq. ft, ai 


Resolution of Forces in Planes of Wing Trussing and 
of Vl'ings. and in Plane of Spar Web 
In Figs. 2 and 3 are shown the resolutions of forces at 0 deg. 
and It) deg. resiiectively. It will he nolici'd tliat the resultant 
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Psychological Aspects of Aeronautics 

By Harold E. Bunt. Pli.D. 


Airplane Dopes 


l>tinii|2 till* pa»>C vfni there line been in jirotTreHe iu lt*e 
Harrari] lVyrlhili»^eAl I.jilHiifllcir> a islutly of eerliiiii iieycticv 
lotriral ne|»eeiK «»t’ a'iniion. Kx|ierimetila *ip<m the tiret >irub< 
]ein aa ti> the deliea<>y ot pereeplioo «>f ehatijree in eriiiilibriiini 
in varmti- <lireriuiii» liate alremly been reeomueii.* It n-aa 
I'niiml that a eliDiiee of etjinljbrumi in a lateral tlirtTlion | roll ) 
in trenerally [»ererivetl mueh tnctre reailily than in a loni^tinlinal 
*lii‘eelitm (piteh). anil the |Mae>ible praetiral imiilieution ot 
thiH fnel in tlie eelei'tiim <ir armii>reitieiil ut' airplane eunirule 
wae noleil. The folhtwintr i» an aeiHimit ot the Blinly of a 
relateil probleto — the eotnpnrative rapidity of reaction to einh 
lien ehantree of e»inilihriiim with various types of aii*|»laue 
control. 

It secmeil { osailile from theoretical consiilcrnlione that a 
reaction wilJi a dep control, for exatxiplc'. iiuttht involve a 
inctilal and motor attitude appreciably difTeicnt from that 
involved in a reartion nilh a aliek eonirol. In hiinkliii.- (he 
aonfra, the wheel warp and the lateral inotiou of the stick eiii* 
]doy i)uite cliiTerenl ■niieenlar perfonuanees. and coneettnentl.v 
dilferent regions of the brain governing the tuiiacles. and even 
ill etaitrolling pitch, tlie iise ot two batidri and nt one hand in 

dilTerent uperatiooei. It w*ae suapeeted tliat un aviator might 
arlually react tiiui'e i|uickly when making one form of inolioii 
tiian when making another, .yi'tovdingly. tiiis hyr>otlieais w*a> 
siihjecteil to tlie ex)ieriinental teat. 



The aatne apparaliiK was usc<l as in tin' earlier work. The 
subject on whom the exiieriinenta were perfonmHl sat on ii 
chair iijion a square platform w'hicli rocked on a rouiidcd 
plate a fiiot below its center an<l was held In a horirxintal )iosi. 
lion by heavy spiral springs attached from its four corners 
to tlie' floor. Wire ro(>ea from the romers passed through 
pulleys directly below' and were attached to short chains, each 
of which passed over a sprocket on (he same shaft u'ilh a 
ratchet. Heavy spiral springs on the other ends of thesi* 
ehaina could be placed under tension by a crank and wortn 
gear on their upper end, wliile the lowyr end was held by the 
ratchet. When this ratchet was releases), the (ensiiin of the 
stiribg tiHik 0)1 (he given wire rofie and ((uickly inwered (he 
dcMireil comer ot (he jilatfonii. Thus llie person sitting on 
the ]>latforrn eonld he tilted suddenly in anv of thi> four direc. 
lions, left, right, front nr liack. 

A de)i and a stick ronlml were moimieil im this platform 
in front of the chair on w'hirli the siihjerl sat. The dimensions 
of these aud their loeatioii with referenre In (fie position of 
the ]>ersoii oiieraliiig thi'Ui followed the slnmlard army spec'ili- 
cBliotis. A foot bar W'bs also placinl at llie regulation distance. 


The conlrols were hotli iirrungcil so ihiil u very slight iii.ive- 
im’nt of eitjier broke an eleelrii* cotilacL. This contact and 

another made hy the rntchel and its |i;iwl aclunted a divin 

which nieasiireil time to tlftiellis of a sei'oiid. 

The individual sitting on (he platforni in the same hislily 
luisitinn lip would be in an airplane einild thus he suddenly 

(iltwl ill one of four direeliuiis. He then reneteil as (|inckly 

ns jiussiblc with the given ronlvnl. just as he would when an 
nir(dnne w'as lilted hy a |iiilT of wind. If lie lijijied lo tlie 
riglil. he narfioi the wlieel eloekwisc or moved the slick to the 
right, and vice versii. If lie lifiptsl fnrwanl he jnilleil tlie 
ivlictd or stick loivard him. anil vice versa. Trials with dep 
iiml with slick wore iotennixisl in irregular orders to avoid 
any ).riteliee effeel iiillueiieiiig the results. The aeluiil llioe 
that elu)isc<l hetw'een the iiistaiit the jdatform siarleil to tip 
and the beginiiiiig nf the muvemem of the etniirol by Ihr* sub- 
jeec w'as aeeiirateJy tiiciisiircd for a latge number of reaetiont 
miller the various isinditions. Five individuals parlii-ipaled 
ill tlie ex)ierimenis sonic tlftis'ii lionrs apieix*. 

Prior to the actual ex]H‘rimeiils in wliieb the auh.jeets were 
iuBtriieleil iu wliieli manner lo reai*l. eaeli was given u chance 
to react Iu tile sudden 1i|i in the manner tiiat " seemed must 
natural tu liiui." In these first reactions, four of the tii'e siib- 
jeels moved tiie ismtrol Tow'aril the high .side of the fdatfurin. 
It is iiitert'sliug to note the instinctive (eiideiiey In miei to- 
wiinl the liigii side, the form of reaction that lias betm iidopied 
111 stanilaril air)>latie emitrolH. 

The results of the iiu'estigaltou of this )irublem are neuaiive, 
NiUhiiig in the nature of (lie dc|i as roiitrasleil with the stick 
•smtrol facilitates or retovilK tin- s|'e<sl of ix-arlioii, It siviiis 
lo he rather a irnestioii of the aniuuiil of tnnsenJar force nis-es. 
sary lo move the lever. Thus averaging the n-.siilts for the 
five subjects on lalenil movement troll), whou a fon-o of a|s 
proximalely 7 Ib. on either i*uulrol ie necessary to break the 
contact, the avci'age reaeliim limes W'llli the de)i anil w-ltli the 

both directions. Inti the aeciage difTerenee liiu-lnding pins and 
minus values) is less than 1 jier cent. When, iiowcver, tlie 
de)i rt-r)uires n force tif 4 Ih. and the stick a fon-e uf 111 lb„ 

<(uicker. j\iid w-lien the deji rectulrt-s IJ lb. and llie stick 4 lb., 
the reactions with tiie Initci- arc II per eeni <)uiekcr. That i-. 
the ivmirol fnissc-ssing the greater inertia yields a slow'cr leur- 
tioii liriie. hiil when the forces m|Viired lo mox'C the de|> and 
the slick are n)>)iroximalely (spial. there is little dilTeveiice in 
the s)ieed of reaction. A similar result is found w'ith longi- 
liiiliiiat motion. When Imtli eoiitrols rei|uire aboni .'i lb. fori-e 
111 break iJie ronlacc. the lUffei'cinv in rc-aetiou times is slight, 
ai'pragiiig laily about 'J per ceiit- 

Tlie result is thus evident that from the staridjjoiut of rtfl* 
rieni aclion with dcji as eontra.sted with .stick controls risyciio- 
logical factors do not (day a jiarl. Reactions to a sudden 
change ot ei|uilihriuiii arc iH)ually ra)>id with both 1.V|ies of 

lo'creome the inertia ot the meclianisni. WJiere sucJi ililTcr- 
eiices in foret* jire reipiired. the reaction time with (lie control 

Aeronautical Patents 



By Ciistavtis J. Esselen. Jr. 


The ilevelo|>uieiit of tlie nir|daiie has been su ni|iid (iiai it 
isnainral for one to assume that the present iiietIuKis of wing 
iDannlaeliire were poeral with the airplane itself. Vet il is 
only almut six years ago that the mure jiromineiit flermau 
uianufaeturers flrst exfierimeiited. in a praelicul wav. 'wUh the 
aietliods nt present in use. At that time they were using for 
their wing covering cotton or silk, oiled or vaviiislied. or some 
of till' Vni'iims rubberized fnbrira which had been iida|ileil from 
balliNiii inaoufnctiire. Sune of these were salisfaciin-y. Some 
preseiileii diflienllies ill getting them sufhcieiilly loul : some of 
the fabrics had hi-en w-eakened in the eoatiiig (iroeess. and all 
were more or less affeeletl by the oil ami gasoline from the 
motors. It was not long, therefure. b**fore Ihe general siiju-- 
riorily of the meiluMls of to-day was ilemonsiraieil. 

Befiii-i- isiiisidcring iu delnil these minleni methuds and the 
do]>es iiseil iu them, it may be well to liH.k briefly into the 
mailer uf wing fabrics, because the behaviur of any given dupe 
depends, lo u considerable degree, on the I'alirie.’ aud on tiie 
trcalnierit wliieli that fabric ha.s undergone l>r(‘vious to the 
ajiplication of (he dope. At jiresenC the fabric inosi in demand 
is linen, because uf its strength and the toiighiies.- and difli- 
culty with which it tears. Owing, however, lo the fii'esent 
is-arrily of linen, S|>eeially woven eoUoii fahries are coming 
on the maikel. The chief drawbacks lo llicsr- eulloii fabrics 
at iircsent are the com|iarative ease with which they tear, espe- 
cially when once started; and the fact that they do nut take 
ihc ilu[ic so well as linen. It is not unreasoiiable to hope, how- 
pi'cr. Ihal dojies will be compounded lo work ns well on eutton 
as the present ones do on linen. The weiglit of (he linen in 
use laries from u Ui ounces pec st|. yd., and the tensile 
mrenglh ranges from (ill Iu 1(10 imunds per inch, depending 
sotnew'hat upon tlie weiglit. As for tlic eultim fabrics, (hev 
weigh from nbout 1>2 lo 4 (unices per si|, yd., and the leiisi/e 
strength v.trii-s nnywliere from 'J'l to SO lii, (ler iiirh. As a 
general rule, those fahries ai'C chosen w-hich have about the 
same stn-iigih in the lUreetioii of the warji as in that of tiie 
Slier. 

The general proeeilure in making u)i a wing is so well known 
•* to reijiiire lillle eoiimienl. A linen or eotloii fnhiie is ap- 
plied to (he wing frame, and then several coals of a suiiuhle 
dope are ujijilied. The chief function of (he dope i.s to 
tighten up the fabric and give a smooth, taut surface, resistant 
Iu the weather, and jireferably also lo oil and gasoline. It also 
adds materially to the tensile slreugtli. the inei't-ase ranging 
from 10 )>er cent to .^0 or 11(1 )ier cent. de(u-nding upon (he 
fabric used, and how much the fabric has been stielehed be- 
hire doping. Further reference will be made to (his last jioint 

Ketiuice fn/lammnbifiry of i>opes 

The dopes whieh are at present in use may he divided into 
two elaases-. flrst. those made from a base of eellulose nitrate 
or (lynixylin ; and second, those made with a reiliilose acetate 
besic. In either ease, the base is dissolved in a suitable solvent, 
and often some siibsltinees are added to preserve the flexibility 
of the eoating or to imslify the shrinkage. These added sub- 
stances are. in other words, somewhat analogous to (he 
camphor in celluloid. The great outstanding dilference be- 
tween cellulose Acetate and cellulose intrate dojies is the in- 
flammaliility of the latter, a difference which will jiroliably be 
™plinsized more and more as the use of alrjilanea for (>eai-e- 
ful purposes increases. On the other hand, the initial eosl of 
cellulost- acetate dopes is somewhat greater than that of 
pyroxylin do)ies. Some manufacturers have found n happv 
taedium in afiplying three coats uf pyroxylin and finishing 
with two or three ecmls of aei-lnte. Thi.s gi'\es a llre-n-si-=tiiig 
surface, even though the coaling is not iion-iiiflnmniable all the 
way llirough. To give an iitca of Ihe relative liehavior of the 
coatings left by the two tyjie.s of dope. Ihe concrete examjilc 
^ the apjdiealion of a lighted match to a finished wing may 
Je citetl. In the case where an aeetate dope has been used. Ihe 
fabric is mil ipiitisl until the eoating has melted or charred 
•way. However, with pvroxviin. the coating itself starts lo 
burn at onee, and in turn sets tire to the cloth. Still more 


striking is the fart llmt two drops of gasoline ean be )>ui ou 
a siiinll piece uf fabric coated with a ceiliiltsie acetate dope, 
and allowed to burn, without causing any injury to Ihe fabric. 
The same test ajiplied to u pyroxylin-coated clotb, however, 
results in the immediate ignition of the cunting. which sets 
fire lo the cloth as lu-fore. From the point of view of re- 
si.slancc to Are. therefore, cellulose acetate dopes are mueh 

When wo come to consider tiie actual doping of wings, we 
find almost as many methods as there arc different concerns 
ill the business. Some engineers prefer to stretch the fabric 
us tight as po.ssibIe on Ihe frame, and apply a dope of only 
slight slirinkage power; others stretch the fabric less taut, and 
rely mure on Ihc shrink of the dope: while still others adopt 
an intermediate eoiiree. This is probably because uji to the 
present very little scientific attention lias been paid to the 
iloiiing. Mo-st uf it lias gone along by rule of thumb. 


i^roportica of a Vood U'ing Surfaco 

There is. however, pructical unanimity as to what constitntes 
a good wing surface after it is dry. In the first iilace, it 
must, of course, be smooth- A very approprinie measure of 
the sniouthnesu is given by the wind resistance. Measurements 
of this value have been made by Zahm.' by Gibbons,’ and 
several others. It has been found that taking (date glass as 
the standard, dojied or varnished wing surfaces liove a wind 
resistance of not over 1.2, Sueh materials as w-ire gauze or 
singed cotton have wind resistances between 1.35 and 1.70. 
I'lisinged i-oltou may go even higher. As to the effect of vnri- 
nlioii of speed, for very snuKith surfoces, such as plate glass 
and dojied wings, the surface friction varies as the 1.8-1.85 
power of the velocity. As a general rule, the rougher the sur- 
face, the higher the exjionent, which reaches 2 for surfaces 
with nap. (Gibbons* lias pointed out that (here are excep- 
tions.) All interesting calculation has been made by Gibbons.’ 
in which be shows that the difference in resistance between an 
uiicoated I'ahrie. such as imsinged cotton and plate glass, 
amoiinl.s to 0.013 lb. per si|. ft. nt 70 m.p.li. He figures that in 
.X large machine this \voutd amount to a total head resistance 
of about 18 Ib,. tir 1-30-180 lb. decrease in lifting power. 

The next (juality a good surface should possess is that it 
should adhere well to the fabric. The reason for this is 
obvious. Ill case of an accident causing a break in the clotb, 
it ought not to be jiossihle tu start the coating and peel it off. 
The surface should furthermore lie taut, and should be water- 
|)i-oof and unaffected by gasoline or oil. The value of water- 
resistance aiieaks for itself. A moment's consideration of the 
amount <if ga^liiie and oil whicli gets on the wings of an air- 
plane in service is sufficient to convince one of the necessity 
uf resistance to gasoline and oil. If further atgumeiit were 
needed, it would only be necessary to recall that some of the 
earlier fabric coating had to be rejected because they lacked 
lliis propert.v. 

It has just been renuirked that the wing surface should be 
taut. or. in other w-ords. should not sag. On the other hand, 
it is desirable Oiat the w-ing should yield, to a certain extent, 
under a load. In this way the stress will be reduced and Ihe 
surface may stand, whereas an unyielding surface might break. 
Gibbons and Smith’ liave shown that a convenient way lo get 
an idea uf the relative value of this property of " give?’ or, os 
they term il. the ••efficiency," m to measure the area under 
the strew — elongation curve for a given sized jiiece of fabric. 
This, of course, represents the work necessary to break the 
fabric. Tliey took fdei-es twelve inches long anil one inch wide, 
iiiul mcasur^ Ihe stretch as the load increased. In general, it 
was found that the stretch up to a load of about -2(1 Ib. was 
irroaler with luicoated. than with coated, fabrics. That is, 
with uncoated fabrics there seemed to be a certain slack which 
was taken uji at first under ligiit loads, and. as soon as that 
wn-s taken up. the stretching proceednl more slowly. Fiirther- 
niiire. it was found that linen i-onled under no tension gave 
a mueh greater eloiigntioii than linen coated under tension. In 
•some cases il reejuired two and une-lmlf times as much work 
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to brrok linen e»«led under no tension as to break the same 
linen niirosted. On tbe olber liand. the work required to break 
a |>iei*e of linen coatetl under tension was about the ssma nn 
that needed to break the lioeoated linen, and that in spile of 
the I'ai't ibat tbe eoated linen seemed lo liave a higher tensile 
atrenph. In other words, uneoaled linen and linen eoated 
under teneion have about the same " elBciene.v,” but linen 
coatiHl under no tension lias an •• efficiency " about two and 
one-lialt' tinies as great. As bns already been mentioned, it is 
the usual iiracliee to stretch liic fabric somewhat on the frame 
befoix- ilo|iing. tbe ih*gree of stretching varying with tbe in- 
diviiliinl i>lant. In view of these results, however, it is recom- 
meii.ieil to stretch the fabric as little as possible. Tben, in 
e^ of an aecideiilal blow to tbe wing, tbe increased elongation 
will lend to reiluce iLe stress, and if the stress is not too greai. 
save tbe wing from injury. 

Mflhods of Oblaininf a Oootl Wing Surface 


With this discussion of the desirable properties of wing 
surfaces in mind, the next question is as to the methods em- 
ployed in the do|H? room to obtain Cliese qualities. In the first 
place, smoothness. Tlic smoother tbe fabric to start with, of 
course, tlie easier lo get a smooth surface. The ordinary nap. 
howev er, is easily taken care of by tbe dope. Given a suitable 
fabric. precBiitioiis should obviously be taken to keep dirt 
away from llie iloiie before it is used, and from tbe wings 
before lliey are dry. As a rule, from four to six coats of doj c 
are applioil, and in some plants, in order lo obtain pro[>er 
smoothness, each coat is sand-papered before the next one is 
ajiplied. It has been found good i>ractiee to work the first 
coat well into tbe fabric in or^er to ensure tbe maximum ad- 
beaioii. Subsequent coats it is well lo brush out more, al- 
though tbe last coat may be applied heavier if desirable, from 
the point of view of builcl-uj>. 

When one comes to discuss the matter of adhering to the 
fabric, doiies are often blamed where the fault lien in the 
sizing of the cloth. As a general thing, dopes do not penetrate 
well on sized fabrics. There are exceptions to this rule, and 
the explanation may be that in those cases where dopes do 
penetrate well on sizevl fabrics, the jvarticnlar sizing involved 
is soluble in the solvent of the dope. Another factor which 
probably enters in. is the chara.‘fer of the solution which con- 
stitutes the ilope. The indications arc Ihnl the more nearlv 
the do|>e approaches to being a true solution, the greater the 
penetration, whereas the more colloidal it is. the Teas it will 
penetrate- For any given dope, it has been demonstrated that 
it will iH-nelrate better, adhere better, resist atmospheric con- 
ditions better. and wear better in every way, when applied on 
an unsized fabric, tlian it will on the same fabric siz^. A 
reasonable way of aeeimntiiig for this is to assume that where 
there U no sizing, the dope peiielrates the fibres of the fabric 
rather tlian merely between the fibres, anil thus when dry it 
is almivst a part of the fibre. Since moat sizing can readilv 
Iw removed b.v boiling, either in plain water or a weakly alka- 
line solution, it is a simple ninller to insure good adhesion. 

As to tautiiess, very little need be said. All dopes of to- 
day render ilie surface taut, and it is jiosaible to obtain dopes 
which give much or little shrinkage at the fancy of the enp- 
ncer in cliarge. All dopes are also waterproof, but the extent 
lo which they resist the continued action of water, such, for 
example, as ex|K>sure io the weather in a rainy period, varies 
with the do[>e. The writer has seen test panels exposed to 
thrw moiiths of spring weather from which tbe dope had 
Blnic.si all dwintegrated. This, of course, was a very extreme 
the other hand, one of the leading niaimfaelurers 
exiiihiicd one of tlieir machines at the Aero Show in New York 
iMt February, just after it had seen six weeks’ aervii-e on Che 
North Atlantic seaboard during the height of winter. In addi- 
lOT, lo Ka.oo. ordinary' rigorous conditions of 

B machine had returned from its la-sl 
t the wings were still in good 
■ ‘ ■ 1 doped with a 

varnish. It is the general practice with some comiianies* to 
finish with spar_vaimiah. this being used to make the surface 
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celhiloM acetate dojie. and then given one oi 
"e general practice with s 
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more waterproof. The u " 
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rule, a bole in a wing can be r>atehe<i witii'a' jiieee of fabric 
.9" *!’“'■ '“rniab. however, moat 
I order to make a repair the 


There is one bane of the dupe room which has nut ycl bean 
nirntioued, and that is the formation of white spots. These 
iiecur more frequently with pyroxylin dopes than wiili iicetate 
dopes. They are duo to moisture condensation during the dry. 
ing, and show u|i, as a rule, only on buinid or rainy da^ 
They can be remov-cd by going over them with a little Wlveat, 
or, better, by applying a cellulose acetate dope designed fat 
tbe purpose, wliicli leaves a fire-reaialing surface, as well aa 
removing the white spots. Of course, the wliitc spots can be 
fireventcd. even on damji days, by regulating tbe amount of 
moisture in the air of the dope room; but Ibis, os a rule. re. 
quires a rather elaborate vciililntiiig systeiu. 

One qucelioii llial is of interest lo the manufacturer is, 
" What is the covering power of this or that dopef " It ii 
olmust imiioaeible to answer this question categorically, be. 
cause of (he personal equation that enters in. and because of 
the difference in behavior of different fabrics. A given dope 
contains so much solid (or noii-voIatilc| matter per gallon, and 
will, therefore, cover much or little surface, according as it it 
apjiUed. thick or thin. However, different dopes with the same 
weight of solids per gallon may vary in their covering [lower 
when this is measured by tJie ainnunt necessary to give a 
proper siirfare on any |•a^liell|ll|• fnbric. In view of thaw 
coniiilicatiiig lartnrs, the best that can be said i« that, in gen- 
eral, do]ies cover from about two and one-half lo five w|uan 
yards |>«r gallon, when applied so ns to give u suitable surftec 
themselves, without any finishing coal, siieh as spur larniih. 
This may be accomplished with fiom finir to six iHints. accord- 
ing to the indii'idiial praetiee, but. in anv cane, the weight of 
llie resiilling coating for a given dojie 'und degree of fiiiiab 
will be aiijiroximatcly the same. This weight ranges from one 
anyone-half lo al>out tlirec and one-linlf ouiu-es to the square 

Durability 

Another queiuion which is of immediate interest is tint of 
tbe length of time that a good wing surface will last : and this, 
too, is very difficult to answer with any exactness. The rhief 
determining factor in (bis ease is the dope itself, altliougb 
there are eoiidilioiiB which have already been considered which 
affect the wearing i|iialities of wing surfaces somewhat. Some 
results are given in the Ili-jiort „f the yatioHal Adviaory Cam- 
millee for .leronautir/i for 1916 which indicate that, in genera], 
eeliulow acetate do|ies are far superior to cellulose nitrate 
dopes fur use on cotton ; that is, the ilecrease in tensile strengtb 
of the do(>ei] fabric on I'.xposurc to the weather is much leia 
with acetate than witli nitrati* ilo[)es. The same seems to be, 
in gcuoral. true for linen, but nnl in so iiiarkeil a degree. 

In lestiug do|ies. it is riistnmnry (o make ii|> lest gianris 
and exiiose them to the eouliiiuous action of the weather. 
This, of course, is imieh uiore severe trealineni tlian air|>Iana 
ordinarily receive. The first di-siinble pro|ierty to <lisa[>pear 
is usually (he fiexibUit.X'. and the leiiglli of time before this 
happens can. therefore, he taken as a measure of the relative 
value of difTercnt doiics. Kecainx- of the wide variations in 
atmoapherie conditions with the season of tbe year and the 
locality, it is not possible to give any definite length of lime 
os a standard during wliieli a do|ie should not show marked 
signs of deterioration. The best that can be said is that is 
general [iraclice it is found necessary lo redope wings every 
three or fl\e months. 

While not coming strictly under the head of “dojies.'' it 
may be of interest to refer tiriefly lo the transparent, non-ia- 
fiaminable wings wiiieli have been reported in the tnx-ss u 
being used in certain instances abroad. The material in quee- 
tioii is made from eellulosc acetate. In a thickness of .010 of 
an inch, this material weigh." nine ouiieea per square yard, aad 
has a tensile strength of nboiil 7J lb. |>er inch. It is elainMd 
that an airidanc with wings of this material Is almost invisibit 
at a height of a few thousand feel. In any casi-. it is obviota 
llial the field of vision of the jiilot would be much inercaaat 
One dilDcully with these sheets is that, when once started, they 
tear very reailily. A [latent lias been taken out for rem^yinj 
this difficulty bv reinforeiiig the lrans|>arent sheet by mam 
of a fabric, suen as silk, woven rather loosely. While it maf 
not have any great tensile strength of its own, it serva t« 
arrest any tearing which may get started. It has the disad- 
vantage, bowover, over the clear material, that the fibres mult 
interfere with the more extended view of the operator. 


Kapok — And Some of Its iJses 

By Charles Garrison 




Extracts from Inspectors’ Manual Aviation Section. Signal Corps,U.S. A. 

General Remark, on Inspection alrc.ly lurnisl.y.I by U.U ..iHoe i;j,r ongi.ies a. well u> .,ay 
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The Eyes of the Guns 

T he Great War has shown clearly that 
the observing airplane is not all-sufficient 
for the artillery. 

The needs of the guns must often be served 
by more unwavering eyes. 

The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 

Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 

In both, Goodyear has made a decided 
advance. 

Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 

The latter demanded newly directed labor in design 
and ungrudging research in the field — in our own 
country and abroad. 

The result is the new Goodyear Kite Balloon. 

Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 

The Goodyear Tire & Rubber Company. Akron, Ohio 
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AIR SERVICE 
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A Weekly .\eits Magazine Devoted to the 
Interests of the Artny and JKavy Air Services 


PRINTS ALL THE NEWS OF THE AIR 
SERVICES; PERSONAL .ACTIVITIES OF IN- 
TEREST TO THE SERVICES; FOREIGN 
EVENTS IN THE AIR; DEVELOPMENTS IN 
THE AIRCRAFT INDUSTRY AND NOTES OF 
THE FLYING FIELDS. 

SPECI.AL ARTICLES ON MILITARY AND 
N.AVAL AERONAUTICS OF INTEREST TO 
OFFICERS AND ENLISTED MEN APPEAR 
IN EVERY ISSUE. 

THE LATEST .AND BEST PHOTOGRAPHS 
ILLUSTRATING AERIAL HAPPENINGS ALL 
OVER THE WORLD ARE FEATURED. 

THE PROGRESS AND ACHIEVEMENTS OF 
THE .AIR SERVICES RECORDED LN BRIEF 
AND ATTR.ACTIVE FORM. 
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The 100 H.P. Cleveland Aero Motor 


AX HFFICIEXT AIRCRAFT POWER 
PEAXT THAT OFFERS MANY 
DISTINCT ADVAXTAC.I-:S TO THE 
A E R P L A X E C O X S T R U C T O R . 

Reliability :: Dependability :: Power 

Write for complete information. 


CLEVELAND AERO MOTOR CO. 

ENGINEERS BUILDING 
CLEVELA^ D. OHIO 
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Airpl ane Parts! 

Immediate Delivery! 

Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as; 

Steel Tubing 

Stabilizer Tubes 

The factories of this company have been among the foremost in the 

field of motor-driven vehicles since the earliest days of the industry. 

Our engineering department and our laboratories are among the 

most complete in the world. 

The Standard Parts Conipany, Cleveland, Ohio, U. S. A. 


Push Rod Tubes 
Tubing formed per B P’s 
and straight tubing in di- 
ameters ranging from X ’ 
to 2X ”. 14 gauge f.083'') 
to 22 gauge ^.028" 1 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and ‘‘D’’ 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 
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CUHTAIN 

Kilns 


F or two years the CUTLER CURTAIN KILNS 
have been successfully used for conditioning- spruce, 
by the CURTISS AEROPLANE CO. After an 
exhaustive investigation of ail makes, this company has 
adopted the CUTLER as regular equipment for all their 
plants. We produce ideal conditions for seasoning aero- 
plane spruce. Automatically controlled. Used by the 
Aircraft Division of the U. S. Government. Write 
for full details. 



The CUTLER DRY KILN CO., Inc. 

14-64 Churchill St. Buffalo, N. Y. 
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B eing engaged in the busi- 
ness of lubrication, the Swan 
& Finch Company has con- 
centrated the effort of its engineer- 
ing department on the problem of 
finding the most efficient and most 
practical oils for aeroplane motors. 

In taking up this work some 
time ago. we found an apparent 
haae of mystery around the whole 
subject of aeroplane lubrication. 
As our investigations and tests 
progressed, we became more and 
more convinced that the problem 
was not complicated. 

Laying aside the doubtful ques- 
tions as to the effect of altitude, 
temperatures at high altitudes and 
other special conditions surround- 
ing aeroplane usage, the question 
resolves itself in its simplest terms 
to this: 

The lubrication of an ex- 
ceptionally fine motor 
operating continuously un- 
der maximum load. 

The very fineness of the mech- 
anism. accuracy of manufacture 


and the fine tolerance of dimen- 
sions, makes the problem simpler 
rather than more complicated. 

Hence, we have produced Aerol 
— not an oil of mystery — but a 
practical quality lubricant based 
on conditions to be met (except 
for rotary motors). 

Aerol is, first of all, a very high 
grade oil, free from impurities. 

Its lubricating values are very 
high, because it is an exceptionally 
good oil. made from a go^ crude 
to begin with, by a process de- 
veloped through years of knowing 
how. 

The drop in viscosity with the 
increase in heat is (relatively) un- 
usually small. It is made in three 
grades of viscosity to meet the 
requirements of different types of 
motors. 

Aerol is a practical oil because 
it is easily handled, flows easily. 
This feature is of practical utility 
where oil is drained off and cleaned 
out frequently. Also, where ex- 
ternal feed systems are used. 


Aerol is a giinlity oil — a fine lubricant, but not cxlravagnvtl\ so — 
and a practical Inbricanl because it meets the requirements of 
practical HJrtgc at a reasonable cost, full details, cluiracterislics 
and tests will he furnished to government officials, aeroplane nuinu- 
facturers or others interested in the subject of aeroplane motor 
lubrication. 


Technicftl ami Research DeparlineiU 

SWAN & FINCH 

COMPANY 

tes BROADWAV.KEWVOKK 

Quality Oils Since 1655 


Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 
Branch Offices: 


Kostuii 1.31 Slate Street 

Cliicago 1500 estmiiister Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Buildiii;' 

Kansas City 308 R. Lon» Building 

Los Angeles 49-1 Pacific Electric Buihling 

Pierson. Roeding & Co.. .Agents 

New York 120 Broadway 

Plii!adel])hia 1216-1218 \Videner Building 

Roche.-'ter 1112 Granite Building 

San Francisco 7.31 Rialto Building 

Pierson. Roeding & Co.. .Agents 
Washiiijiton .509 Metrojiolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 


AVIATION 


July IS, m; 




o o o 






METAL AIRPLANE 
FUSELAGES 
AIRPLANE TUBINO 

Especially made to your own 
requirements 

Wc are at present manu- 
Tarturin" for the larger 
airplane constructors onr 
high grade ttihing for al* 
most overnight deliveries, 

\^'e are also inaiiufactiir- 
ing three distinct types of 
metal fuselages. 

Special inquiries solicited. 

The Empire Art Metal Co., Inc. 

College Point, N. Y. 

O 0 o 


o 


0 
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DYNAMIC BALANCE 

for crankshafts, etc. 


Send for pamphlet describing my 
latest Dynamic Balancing Apparatus 


MODEL 1917 


It is just as scientific as was my last 
year’s model (not now made by me), 
although entirely different in principle 
and construction, much cheaper and 
yielding still better results. 


No Agents, Representatives or Licencees ! 


Made and Distributed EXCLUSIVELY by 

N. W. AKIMOFF, Harrison Building, Philadelphia 

(Originator of the Dynamic Balancing Machine sKII Icnown by his name.) 
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WALDEN-HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER. N. J. 



a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for I 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We haoe thipped 4B.324 Ceunterbataneed Cranhthafte to July J4th, IStf 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


Jul> IS. I9IT 
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GREAT BRITAIN KNOWS 

AND THE RESULT IS 

nooo 

J^OXBpRO 

Airplane Thermometers 

FOK THE 

BRITISH AIR FLEET. 

I other matters, that 


t’ncle Sam ” realizes in this i 

EXPERIENCE COUNTS 

ami " Foxboro ■' Airplane Thermometers and Air Speed Indicators have been ap- 
proved and are being bought for use on United States Government Airplanes, thus tak- 
ing advantage of Great Britain's EXPERIENCE in the air and more than 25 years of 
EXPERIENCE in the design and manufacture of measuring instruments which 
stands behind every ■' Foxboro " Instrument. 

I nvesliijate and be convinred. 

THE FOXBORO CO.. INC., FOXBORO, M.ASS., U. S. .A. 



Aviation Barometers Equipped With 

MARVELITiE 

mpound of quality 



AITO RADIATOR MFC. CORP. 
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In Every Branch of 
Military Service 

— Engineering Corps. Aviation Section, Quar- 
termaster Corj>s, and general Patrol, Scout, and 
Dispatch service — you will find the 1917 

^^uUam. Motocycle 

With Poiuerplus Motor 

Greatest strength, endurance, speed, power, and 
all-round dependability. 

We will be pleased to arrange demonstrations of 
all 1917 Indian models for interested military 
officials. 

HENDEE MANUFACTURING COMPANY 

SSS STATE ST- SPttlNCFIEI.D. MASSACHUSETTS 


AIRPLANE 
RIMS and WHEELS 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints- 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Utlc&, N. Y. 



Aeroplane Company 


Jamaica Plain Boston 


Member Aircraft Manufacturer’s Association 


Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. W. WOOD ELASTIC WEB CO. 

STOUGHTON. MASS. 


July 15. 
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WiTTEMANN - LEWIS 

Aircraft Company 

NEWARK, N. J. 


Main Office and Factory: 

Lincoln Hi^hwa?', near 
Passaic River 

Tslvphon*. Mmrket 9096 


ELJ-5 

Officers of the Heavicr-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

with Hall-Scott A -5 Six Cylinder Engine 

Detailed Description 
upon request 

JANNEY AIRCRAFT CO. 

MONROE, MICH. 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 



With the manufacturing facilities of three 
large factories in New York. Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market- 

LANZIUS AIRCRAFT COMPANY 

Exceutiva Offieaa 

608-609-610 Singer Building, H9 Broadway, New York 

Talephonaa S710-67II Cortlandt 
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WESTMORE 

PROPELLER 


will not warp or split 



Built for high power motor.s 
Water proof and heat proof 


Quantity Production 


Address AIRCRAFT DKPAR7\ME\T 

SCHWEIZER & WEST MFC. CO. 
A08-324 N. Ada St.. Chicago 



GRAND RAPIDS 

LUMBER TESTER 



GRAND RAPIDS VAPOR KILN 






Aviation Barometer 


ACIERAL METAL 

Light as Aluminum Strong as Steel 

Non-corrosive by salt water 

CASTINGS RODS SHEETS 

ACIERAL CO. OF AMERICA 


26 Ccrtlandt Street 20 Orange Street 

NEW YORK CITY NEWARK. N. J. 


A POPULAR PRICE LAND OR WATER PLANE 


TWO 

PLACE 

LAND 

MODEL 

$3,000 



TWO 

PLACE 

WATER 

MODEL 

$3,100 


KYLE SMITH AIRCRAFT CO., WHEELING, W. VA. 


STIMPSON-RIVETS 

.^g^BRASS 


The Perfect Starter 




W E lUUUMirsi AX E 
IINS'rRLJlVIEP«JT DI^ES 



RADIUM DIAL, COM PA V 
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My ■'>. 141! 


AIRPLANE CRANKSHAFTS 

'With a Perfect Record 

WYMAN-GORDON COMPANY 

Worcester, mass,, u. s. a. 



McADAMITE-ALUMlNUM COMPANY 

57-83 Isabella Ave. DKTROIT, -MICH. 


Highest-Grade— Strongest 


ALUMINUM 

Tensile strength 44,250 ibs. Sq. In 

Compression J26.000 “ '■ 

Transverse 87,200 " 

Posing Point 1040 Degrees F 


CASTINGS 

LARGE CAPACITY 
PLANT 

Quick Deliveries Guaranteed 



rRELlABLE] 

* 1 ^ 5 ^ 

A. C. DUTTON 


OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 

LUMBER CORPORATION 


MUU 

SOUTH BEND, WASH. 
TACOMA. WASH. 


POUCHKEO>SIE. N. Y. 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway. Equitable Bulldine IS Quoon Anne Chambere. Weetmineter, S. W. 

Government Contractors Consulting Engineers 

Manufacturers of Illuminating Shells. Trench Howitzers. Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


q Du Pont iacilitiea and capacity can be 1 
pended upon to keep pace with the increai 
demands of the airplane industry. 

q Du Pont technical skill and experience < 
insure strict maintenance of the quality that ! 
made DU PONT DOPE the standard for airpli 
surfaces. 

Du Pont Chemical Works 


Radium Luminous 
Material 

SHINES IN THE DARK 

SEI-F-LIIMINOUS INNUMERABLE USES 

REQUIRF.S NO IN ITS ORIGINAL 

MAINTENANCE OVER POWDERED FORM 

A PERIOD OF OR APPLIED WITH 

YEARS ADHESIVE 

A SAFETY DEVICE FOR WAR 

ON 

rlSTOI. AKD RirLB 
WAI.Ba: ACTOMATIC 

riKEi.BBB ArrAKATCSi 

3 ctSTBWE^rrB or all tlt- 

S CKAPT: DECK CLOCXA; 

ND rOCKET WATCEBSl 
I'LOTTIS.G EOARDBi BTC. 

Radium Luminous Material Corporation 


FIFTY 

FIVE 

LIBERTY 

STREET 


NEW 

YORK 

CITY 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialUe in this 
one tin-copper alloy which has superior 
anti-friction qualitiea and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane. Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL C0,34 Commerce St,N.¥. 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 


Rome -Turney Radiator Company 

Rome, N. Y., U. S. A. 
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AJAX 

Auto and Aero 
Sheet Metal Co. 

Manufactureri 

of 

AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


LINDER & MEYER 



Factors of Safety 

These Count in Aeroplane Conslmction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

GelestroQ MYamislies 

provide another SAFBTY FACTOR 

NON-INFLAMMABLE 

GelestroDSHeetSK^^ Films 

Transparent Waterproof 
MANUI'ACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufecturm of Crltuterr Acd^Jer ntarty /5 i/aart 


Fowler Airplane 
Corporation 


Office and Factory 
I28-I30 Twelfth Street 
San Francisco. Cal. 


Erie Specialty Co. 

Erie. Pn> 

Kxecutive OfUes: 25 Pine St., New York 
Manufacturers 

AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS, 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS, ETC., ETC. 

Fittings, Forgings, 
Castings 

We are increasing our equipment in 
every department — foundry, forge 
shop, stamping, automatic screw 
machines, tool and die shop. 

All our products are rigidly in- 
spected and meet all Government 
requirements. 

Are you on our catalog mailing UmI? 
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TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY, PA. 

New York Office: Woolworth Building 


Longren Airplane Co. 

TOPEKA, KANSAS 

Designers and Constructors of 

Military Airplanes 

SPEED SCOUTS 

built on order 


TRAINING MACHINE 

READY FOR DELIVERY 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 


Bath, N. Y. 


WOOD WORKING MACHINERY 

SPBCIALLY ADAPTED 



FOR 

Aeroplane Factories 

Write for informatioH catoiogue No. 97 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Spring 44^S NEW YORK, N. Y. 


METAL HOSE 

For every Airplane Requirement 


Write for specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sta.. Philadelphia 
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PUNCH PRESS WORK 
AND STAMPINGS 

Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessarv. 
Also — Aer'jpinnc Machine U’ork. 

CENTURY TELEPHONE 
CONSTRUCTION COMPANY 

BfFF^I.O. N. Y. 


Special Sheet Metal Work 
Airplanes 

Precise Work Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 




AIR-SCREWS 

PROVEN PROFICIENCY 


BUFFALO AEROPLANE CORP. 

BUFFAU>. N. V. U. S. A. 

CmUt ••tUFFAtltO" 



Vellumoid Gaskets 

Oil Praaf — Gasoline Proof — W afer 
Proof 

Toufih — Compressible — Flexible 
If you are not familiar with ypUii- 
moid have us send you satiiples — 
either sheet or gashets, cut as {>er your 

Fibre Fiiiisltiii^ Co., 27 State St., Boston 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


Aeroplane Cylinder Forgings 

We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

Also Propeller Hubs, Flanges and Shafts, etc. 

Miscellaneoua steam hammer and hy- 
draulic press die forgings of all types. 

Quick service our sppcieiiy 

TIOGA STEEL & IRON COMPANY 

S2nd & Grays A«enue Philadelphia. Pa.. U. S. A. 


DAVENPORT 
SCHOOL OF AVIATION 

Special indacemenu to atudentn who 
wish inechanical instruction and actual 
experience in our airplane factory. 
Field training under Chief Instructor 


Airplane Linen 

Used by the United States and British 
Governments in their air services; also 
by the large airplane manufacturers 


LOUIS BODER. 

WrUs today for bookUl 

School and Factory at Davenport, Iowa. 


Robert McBratney & Company 


121-123 Franklin Street, New York 
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DONT SCRAP ALUMINUM PARTS 


j SO-LUMINUM 

w-m 




All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 
HoYsik DETROIT Okitt 


LEYGRAND & CO. 

120 Broadway, New York 


Aluminum Sheets 


All Sizes and Dimensions 


The Beam Airplane Company 

Announce lhat they are in a ix>sition to accept a 
few students in their Aviation School. 

CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES ond LIVING EXPEN5FS REASONABLE 
NO CHARGE FOR BRE.AKAGE 

Correrpondence Invited 

THE BEAM AIRPLANE COMPANY 


MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWAKNS OVERHEATING 

15 Wilbur Ave. 

THE MOTO-METER CO., be. i-ongUUnd^cit, 




GoaniDteeil 
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E xtensive plant additions of 

strictly fire-proof construction 
offer every facility for the manufacture 
of airplanes, including the rolling of 
special steel for clips, and the drawing 
of stream line wire. 


Thomas-Morse Aircraft Corporation 

Successors to AEROMcyrofTTO^PANv. Inc'. Ithttca, N. Y. 


m BHiVf-WiTY UBRARY 
mx.-.- lAbamj 






THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 
Ordered, ty 

the United States Army and Navy 


Wriffht-Martin Aircraft Corporation 


6463 





